O6-methylguanine-DNA-methyltransferase promoter demethylation is involved in basic fibroblast growth factor induced resistance against temozolomide in human melanoma cells.
Basic fibroblast growth factor (bFGF) is a multifunctional protein and one of the most important growth factors in cutaneous melanoma development and progression. We hypothesized that high bFGF expression might be responsible for chemoresistance in advanced melanoma. M14 human melanoma cells expressing low levels of bFGF were successfully transfected with vectors encoding either the 18 kDa or all isoform proteins of bFGF. M14 cells and bFGF-overexpressing clones had a similar growth rate in vitro. Overexpression of 18 kDa or all isoform proteins of bFGF resulted in, respectively, 2.9- and 6.9-fold resistance against temozolomide. O6-alkylguanine-DNA-alkyltransferase (AGT) protein levels were highly elevated. Specific inhibition of AGT with O6-benzylguanine completely reversed the resistance in the 18 kDa clone, and partially in the clone overexpressing all isoforms. A methylation-specific PCR showed that at least in the 18 kDa overexpressing clone, increased AGT expression was the result of demethylation of the O6-methylguanine-DNA-methyltransferase promoter. In parental M14 cells, the demethylating agent 5-azacytidine generated AGT expression resulting in temozolomide resistance. Overexpression of all isoform proteins of bFGF, but not the 18 kDa isoform alone, resulted in 2.9-fold resistance against cisplatin, which could not be reversed by O6-benzylguanine. The expression levels of the mismatch repair proteins MSH2, MSH6, and MLH1 were not decreased, which likely excludes a defective mismatch repair system as a cause for cisplatin resistance. There were no changes in sensitivity to docetaxel and doxorubicin. In conclusion, bFGF overexpression can result in resistance against temozolomide mediated by demethylation of the O6-methylguanine-DNA-methyltransferase promoter.